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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 13 and 16 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Specifically, claim 13 recites that cells locate partly 
within the channel and partly above the profile of the fiber. Are the cells located partly in 
the channel and partly out of the channel? The term "profile" of the fiber is not defined 
in the specification. Thus, the meaning of the claim is unclear, and a holding of 
indefiniteness is required. 

Claim 16 recites the limitation "the fibres of different composition." There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-13, 15 and 18 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Curtis et al. (WO 95/22305). Curtis discloses a method of culturing eukaryotic cells 
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(epithelial cells and fibroblasts) on flexible substrates that are sheets with parallel 
longitudinal grooves and ridges. The sheets may be rolled to form round tubular fibers 
or folded to form longitudinally split fibers. The sheets may be stacked or formed into 
any other shape to form the shape needed for a specific anatomical site or surgical 
procedure. Thus, multiple layers or multiple fibers may be used. The channels as 
shown in the Abstract have a rectangular "IT cross-section. The sheets are up to 250 p 
in thickness, with channel widths of preferably 1-10 p and channel depths of preferably 
0.3 to 5 times the width of a cell on a flat surface. The distance between the centers of 
two channels is generally 2-20 p. The sheets or fibers may also have an array of 
protrusions in a square pattern to promote cell growth orientation. The cells grow in the 
valleys defined between adjacent rows of protrusions. The square pattern creates both 
longitudinal and transverse channels (see p. 7, 3 d full paragraph, to p. 11, 1 st 
paragraph). Cells growing along the fibers grow within and above the channels (see p. 
19 ). Although the length and width of the sheets or fibers is not specifically indicated, 
to be used in a patient or in cell culture, they would inherently be between 5 mm and 
500 mm in length. When a sheet less than 250 p in thickness is rolled into a tube to 
form a fiber, the fiber may be less than 1000 p in diameter. Thus, a holding of 
anticipation is required. 

Claims 1-6, 8-13, 15 and 18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Tokyo University (JP 04-322657, see also enclosed English translation). 
Tokyo University also discloses fibers with rectangular "U" shaped or "V" shaped 
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longitudinal channels for promoting oriented growth of cells, such as fibroblasts, 
epithelial cells, myoblasts and nerve cells. The channels are 0.1-1000 □ in width and in 
depth. More than one material may be used to make the fibers, and the material or 
materials may be formed into any shape required for its application (see paragraphs 12, 
14, 17, 18). Cells growing along the fibers grow within and above the channels (see 
Fig. 1). As in the Curtis reference discussed above, although the length and width of 
the fibers is not specifically indicated, to be used in a patient or in cell culture, they 
would inherently be between 5 mm and 500 mm in length. With a channel width of 0.1- 
1000 u, the fibers would have a diameter between 5 and 1000 u (see Figs. 3 and 5). 
Thus, a holding of anticipation is required. 

Claims 1-6, 8-1 1 and 15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Hitachi Chemical Co. Ltd. (JP 04-262780, see also enclosed English 
translation). Hitachi Chemical also discloses fibers with rectangular "U" shaped and "V" 
shaped longitudinal channels for promoting oriented growth of cells, such as nerve cells. 
The channels are 0.1-1000 u in width and in depth. The material used to make the 
fibers may be formed into any shape required for its application. The etching process 
used to make the channels, oxygen reactive ion etching or oxygen plasma treatment, 
produces alternating ridges that are relatively hydrophilic and channels that are 
relatively hydrophobic. Good orientation of cell growth is achieved because cell grow 
along and parallel to the ridges and not in the channels (see paragraphs 6, 7, 9 and Fig. 
1 ). As in the Curtis reference discussed above, although the length and width of the 
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fibers is not specifically indicated, to be used in a patient or in cell culture, they would 
inherently be between 5 mm and 500 mm in length. With a channel width of 0.1-1000 jj, 
the fibers would have a diameter between 5 and 1000 p. Thus, a holding of anticipation 
is required. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f)or(g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Curtis et al. (WO 95/22305) in view of The University of Strathclyde (EP 419234, 
hereinafter referred to as "Strathclyde"). As discussed above, Curtis discloses a 
method of culturing eukaryotic cells (epithelial cells and fibroblasts) on flexible 



Application/Control Number: 09/889,71 7 Page 6 

Art Unit: 1651 

substrates that are sheets with parallel longitudinal grooves and ridges. The sheets 
may be rolled to form round tubular fibers or folded to form longitudinally split fibers. 
The sheets may be stacked or formed into any other shape to form the shape needed 
for a specific anatomical site or surgical procedure. Thus, multiple layers or multiple 
fibers may be used. The channels as shown in the Abstract have a rectangular "IT 
cross-section. The sheets are up to 250 p in thickness, with channel widths of 
preferably 1-10 m and channel depths of preferably 0.3 to 5 times the width of a cell on a 
flat surface. The distance between the centers of two channels is generally 2-20 p. The 
sheets or fibers may also have an array of protrusions in a square pattern to promote 
cell growth orientation. The cells grow in the valleys defined between adjacent rows of 
protrusions. The square pattern creates both longitudinal and transverse channels (see 
p. 7, 3 d full paragraph, to p. 1 1 , 1 st paragraph). Cells growing along the fibers grow 
within and above the channels (see p. 19 ). Although the length and width of the sheets 
or fibers is not specifically indicated, to be used in a patient or in cell culture, they would 
inherently be between 5 mm and 500 mm in length. When a sheet less than 250 p in 
thickness is rolled into a tube to form a fiber, the fiber may be less than 1000 p in 
diameter. Curtis does not disclose a cell culture method in which the fibers are 
arranged in a scaffold or in which fibers of different compositions are layered or in which 
the parallel fibers are aligned on a permeable flat surface. 

Strathclyde discloses a method of culturing cells in which fibers of two different 
materials are used. One type, for delivering a liquid nutrient medium (inflow) and 
removing metabolic waste products (outflow) is made of a hydrophilic semipermeable 
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membrane, e.g., treated polysulfone, with a spongy outer layer. The other type, for 
delivering nutrient gases (O2 and CO2) and removing waste gases, is made of a 
hydrophobic, microporous material, such as polypropylene. The two types of fibers may 
be arranged in alternating, parallel layers forming a scaffold. The scaffold is contained 
in bioreactor with permeable, flat sides that have inlet and outlet ports (see col. 1, line 
43, to col. 6, line 19, in particular col. 3, lines 34-46; col. 3, line 58, to col. 4, line 18; and 
Figs. 10-16). 

One of ordinary skill in the art at the time that the invention was made would 
have recognized that the cell culture method as disclosed in Curtis would have been 
modified by using layered fibers of two different types or fibers arranged in a scaffold 
because Strathclyde teaches that the arrangements using two different types of fibers in 
alternating layers allow for independent control of liquid medium and gases while 
minimizing the gradients produced by each. Strathclyde also teaches that layers in a 
scaffold can be arranged to deliver liquid medium and gases at a perpendicular angle, 
which allows shorter fibers to be used. Further, Strathclyde teaches that locating the 
fibers on a flat, permeable surface allows liquid medium and gases to be delivered to 
and removed from the cells on the fibers with inflow and outflow ports located close to 
the fibers. Thus, the artisan of ordinary skill would have been motivated to modify the 
cell culture method of Curtis with the additional features disclosed in Strathclyde for the 
advantages disclosed in Strathclyde. A holding of obviousness is therefore required. 



No claim is allowed. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rosanne Kosson whose telephone number is 571-272- 
2923. The examiner can normally be reached on Monday-Friday, 8:30-6:00, with 
alternate Mondays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Wityshyn can be reached on 571-272-0926. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Rosanne Kosson 
Examiner 
Art Unit 1651 
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